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Modelling urban bird breeding ranges
with remotely sensed heterogeneity in plant traits using a random forest
SubGoal1: Identifying potential 
data sources and indicators
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Goal: Transferable and repeatable 
bird breeding range evaluation
SubGoal2: Find best suited 
modelling technique.
Hypothesis: Variations in plant traits 
are indicative for bird habitat
© NASA
• Traits are anatomical, morphological, 
biochemical, physiological or phenological 
features and characteristics of individuals, 
species & populations. (Kattge et al. 2011)
• Spectral traits can be recorded using remote 
sensing based techniques.
• e.g. Chlorophyll content
Individuum Landscape Continental










Wellmann et al. "Urban land use intensity assessment: The potential of spatio-temporal spectral traits with remote sensing." Ecological Indicators 85 (2018)
Variations in Spectral 
traits are indicative for 
human induced 










 6m ground 
resolution
 5 spectral bands









 Three breeding periods 
between 1992 and 1995
 In total 120 species
 1300 polygons a 500 by 500 
meters
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• Used for masking
• Threshold: 75 % cover
• Band 1 & band 2













Indicator type Name Calculation
Texture metrics





























































CART classification tree 7.5 evtree

















Modeling technique Mean accuracy Mean sensitivity Mean specificity
Random forest 0.78 0.70 0.77
Globally optimal trees 0.76 0.61 0.80
Support vector machine 0.78 0.65 0.78
Neural network 0.62 0.47 0.60






• For various species reliable habitat models can be derived at 
surprising accuracies while independent of other data.
• Suggested indicators adavance previous studies based on 
preclassified LULC data
• Because of non linear interactions and high collinearity machine 
learning approach favorable
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GLCM angular second moment
Spatial 
Autocorrelation
Geary's C Geary, 1954
Moran's I Moran, 1950
Descriptive Statistics
Standard Deviation

















RF EV Tree NN SVM 3 Models
Overall accuracy 0.78 0.76 0.62 0.78 0.78
Balanced
accuracy
0.74 0.70 0.54 0.67 0.77
Precision 0.61 0.59 0.46 0.58 0.59
Sensitivity 0.70 0.61 0.47 0.65 0.77
Specificity 0.77 0.80 0.60 0.78 0.77
